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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 

producing an optically active 2-phenyl-2,3- 

dihydroxypropylazole derivative, which is useful in the 

field of medicine and agrochemicals and is especially an 

intermediate for producing an optically active azole- _ y -jiSmfr 

based antifungal agent, by a short process inexpensively _^£Sh: „.j$t 

and stably and to obtain the new intermediate. ^"'^Uv « -M** '^^f^ & 

SOLUTION: The optically active 2-phenyl-2,3- ^^„. -J^J?"* " 

dihydroxypropylazole derivative is provided by the l*fZ. 

following reaction process. In the production, 

racemization accompanied by the reaction does not ,- c jf?f . > 

occur and the compound having high optical purity and a v<_>; '* ■■f > "y " NMr^^ySi 
desired configuration is selectively produced. ': S: iV: ' $ 
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tFn+S/^^iWiWWcWly, H»3i (2) r* 

it-te (3) T*3n*^n^^;i/^h>»|3W** 

[0057] ffippjti&ssi urawcMR»ftti^ 
a, b y •? a, y ^ a, km**^ f y ■? 
tryt/>, i, 8 ->>rtf fc^>^n^>7^>^(D 

fc, T;l/ + ;by^^A, Gri^arct^^©W»feJiitt[ 
H F*. n-^^^V^^iy^A^n^^ F, tert-^^ 

y^AT^K, y^AT^F, 7^>")Ar^F§ 
<d£«tsf*3, ^riy^AS^v^ntr^rs 
F, ^nywtvn^A^TW^rn*, 
(Wk7y*j/«)Ay-fyyaw ^ F^cD^jgr^ F 

[0 0 5 8] fl»OTtttttt«£ LTtt, BOSOM?*** 
wat>fe©r*htf»K:iWUitt«cc^, .rf*^- 

h;l/X>, *ixu>*(DRffc*3R*jiP«. St® 



R1 



R2 



RS 



R5 




R5 (10) 



io ;k f h 7 1 F a 7 7 >?©x - ^uo^ 
;UA V ^UD^ £>^<D^U^>^?§^ 7-fehxh 
y;b v ^^^«A7? F, isJf-JlZfofclrzs F/ 

Lrttflinjjffir**. 

[0059] KcHaSKH ur - 7 8 °c^6^ffl-r 
-T^Ofc^rttr****, i?*u<«. -2 

20 IR|a^6 6l9molEIB.rft&. 

[006 0] [2] -ts&t (5) rssns^D^w 
■r^b-;uawtjKoijjiffi*«:B (8) ri^n^x^ 
F»»#<WR»ffi«:oc>T3as^s. -aasc o> 
vm$to&^vs*ji>irb>mm{£ttcjtiL. -ms 

-«a (5) *fctt (8) ra3ti*BWft*«jt-r* 

[0 06 1 ] »tft«, RZOaccfeW-SBBRIRT-i 

SEScD{L^9^6«S-Ri2SO^^, RE 

40 yh=f5/^^m;4ffil^ WiARKHiLtCrigna 
rxttHI4fflliSCirafliT>^jail?tt (>9 : 1) "C 
a»©SJ£3Wtf 9 C 4 **T * * . 

[0 06 2] R2r^£ft£*KS0DffiBS*AZ: 

Ktt, SE«©fb^»*6ras-SEfKflA»*, R 
E«©{b^»*»6ttR -REK©fb^ft**C»2/>*»l 

tt (>5 : i) r«js-r4c<b^r#s. utttwus, 
or 2/ y ;i/%osKl««(r) set r*»«cn 

50 l>V>StRtt (>7 : 1) rSft©JKJ&WT9C4#r 



(10) 

17 

(8) r^3n£xtf*-y-^ frvkk* m^r* 
Ti>*miR&~c—mjZ (5) r*3*i*^D^*ji/r^ 

J MW©«a«c J: 5 »fbKJ»WH.c 8cir»Sci# 

7*~ji/y*9ABEJ«fc 7^;i/7^^^Ai 
fctt ? * - ;HH y AiWW*9** 

L<«. CeC13 v MgBr 2 , MgCl 2l ZnCl 20 
a , ZnBr 2 , CuCU, TiCl 4 . BF„ A1C 
1 3 > SnCl 4 , SnChf^W^n^o 

[0 064] ittt, raeoaff «m 

;k f h 7 1 h* p 7 7 >f ox-fii/SM, ^pp^ 
;i/A, ^^aa^$>fo^ay>SM y-tzhxp 30 

[006 5] &fcumcM LX \t x -18 °C^60ffl*r 
0 ■ca»e>sa©«HTa* 0 SK«™»»ecWRt«iRii 

»#RBj&>6 2 4B$HL »*U<«3 0#fH*>66B# 
[0 0 6 6 ] [3]-«a (6) -C»Stl5TV^WW^ 40 

(5) 4fc« (8) T*3 U h»;77 

(6) rasn*ry-ji/-rf^ii/r^i/3'-iH»#*» 
*»{ty*">A-. TKKft^hy^A, TKKfb^y^A, 

©fcltSffig, h y x^;l/T ^ f y JP>, 1 , 8 - ^ 50 
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y^^A. x^;i,v^*^A:/EJV>( K % n-^fJbv 
n^A^07>f tert-:/^-^*^ A^n 

[0 0 6 7 ] flMPJ*ttt*«t Ltl*. JSJSCDiitf £W 

iti^^^fiDxXr^M, ^x*^x~ 
t>^+*y*> v x^u>y y n-yl/SPy^^x^f 

Jl\ f h7t KP77>?CDX-f>lHM, ^POt^ 

y;k ^^;l/^A7^ h\ ^y^;l/X;l/*^^K^ 

s«i«©»**r*«"pite'r*s^, »*L/<«. o°c 

[006 9] [4]-*« (7) r^3^a^^rgt42- 
^jxji,- 2, 3 -S^fc Fa+^7'u bVl/T ^/-^SS® 

^•Bt&fc-^raj^*. — «as (6) r^^n^ 
^r£ttr y - ;i/ y ;i< 7 >v zj - jvwm»<o R 2 rst 3 ft 

(7) r«3«i43t*ffitt2-7*^-2 > 3 
-^b F a 7;p f^7 y-^iitt^lgf S c 4 

x-f;HOffigl(DJi^«, ffiK, Ktt. hy^ 
p-h;i^x>x;i/^>M£/cBi^^tCct€> 

H p-h;^x>^;U^>M, fyj/x^Ap-F^xyX 

s/y^cDfflwioJB^tt, mm. mm. bvy& 

*Vgm, p-h^x>^;l/^>^, fy^x^Ap-F^ 

7n-^;l/7>*x-i;A7;l/t7>{ K«(07 ; >S7xt 

[0070] ffifflpj^^^i urii, si^cDjitf 
iftti>fc©r*ti«!HFCcftij|E«&i^, ^^y- 

*-y->, h^x>, *^u>«©«{b***«Bi. KM 



(11) 



19 



[0071] sj£sa^iut«, - 2 o -c^efiw-r 

(2ttC^. «0MBrt»6 2 4 *IHL »* U < tt 3 0 #M*» 

[0 07 2] #»W©ttl»JIW4-C*-4HttSC 
(1) r*sn«***SStta-t Fn*S/*A*>WB 
TpJErSBK:A*oI«6r**^, ifcttHKW 

(Chem.Pharm.Bull., Vol. 41(6), pp. 103 5-1042 , 199 
3) % &mT*SW. (Synthesis, 1987, p. 479) % a- 
Ma#;U#>18§f2Sf* (Tetrahedron Lett., 1985, Vo 
1.26, p. 5257) *i6K»l©*ffir^fiRnJffeT*So * 20 

[0 0 7 3 ] 

[lOkM] arte. *«w<^afc«*Batt-r4#, 

I^JfeWl ] C3R)-l-^Ua-3-(3,4,5,6-f h7t FU- 
2H- f ^ >_2— < * SXD&gZ lit 1 91 

[0 074] 

Ull 9] 30 
0 



o- CH > 



H.C^C. 



cr 



40 



[0 07 5] tret-^^v^i^A^U^ F (0.9 
4M f h7tFP77>^I) (200m 1 ) CC^ffifCT 

^-fv^Pb^r^ (i9. 4g) ^an*., 7o°cn.5B# 

7t Fn-2H-f^>-2-^;l/^^>-)^nfc:*^^- h (9.1 
g)£Aft, rh7t FU77> (40m 1 ) &C*gfl?U 
SStc-c^nnftS^ r U^A (11. 3g) »/Co c 
Sft7^*i/-?A(9.3g)4il>lfote 
T*6S»r4B9n«#Lfc <Ch*StB»«B.iU 
fc) . Sl£^B**»LrSj£»«A«:rta5X;«T 

*Pl//c 0 JSJC&SjR4*?ftTr«« (18. Off) /7k (150m 
1 ) /ft»x*JK225m 1 )<Dffl£iS«K:i£SnU ifit' 50 
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4QjHiniw*Lfc. c©ii*Mi, wtsesrfiSfa^ia 

^-(426*. -^**>-ftMx^jU=4: 

u gw{t^3<D«ss-mKca^€>2a<D^rx7 ; - 

[ 0 0 7 6 ] !RS=9.2gr 
iR=£ = 92% 

1 H-|sWR(400NHz, CDC1 3 ) S=4.65(dd, 1H, J=4.4, 2.8H 
2), 4.45(quartet, 1H, 1=6. 8Hz), 4.42(d, IK, J=16H 
z), 4.36(d, 1H, 1=16H2), 3.91-3.82(m, 2H), 1.88-1. 
45(m, 6H), 1.41(d, 3H, 1=6. 8Hz) 

1 H-NMR(400K«z,CDCl 3 ) 6 =4.66(d,lH, l=17Hz) , 4.55(d 
d.lH, 1=6. 4,2.4Hz), 4.42(d,lH,l=17Hz) 4.25Cquartet , 

1H, 3=6. 8Hz), 3.56-3.50(m, 1H) , 3 .47-3.41(m,lH) , 
1.92-1.49(m, 6H) f 1.35(d, 3H, 3=6. 8Hz) 
IR(neat, diastereomixture) v=2946, 2870, 1741, 1 
433, 1398, 1327, 1203,1130, 1078, 1035 , 974 , 892, 
874, 816, 781cm" 1 . 

[007 7] [IIJ6092] (2R,3R)-l-^nn-2-(2,4-5^ 
y/l/^-D^ ^x;l/)-3-(3 f 4,5,6-T* h 5 t Fn-2H-t*^ 
>_2-^;l/^+->)-2-^^y-;KD^[{b2 0] 

[0 07 8] 

Ut2 0] 



Ml 

rV 




[0079] mmnmmtv??*i"5A a.sg^r- 

t Kd7-5>C25m 1 )&CM?SU 393R(50mgr) 
&fia x ffih 2 ?C~~ 3o°C"C 2 , a-V> y ju * a •? a > -fc? 

> (ll.Og) /fh7th'n77> (20m 1 ) 
T(//c. S»t?1.5«FlBaiJ*l/Ctl*««[A (49. 2g) 

<k u it. M(om&mgK.mmm i -cf# e>n fcfb^j (2 . o 

mfcAft. fh7t KP77> (20m 1 ) ICi&MLX- 
M'CCC&SPOfc. C<lKSiA (9.1q) «r-5'CJaT-C?g 

to, -lo-c-o-c-cugRg. o-c-io-c-C2^ras*$L. 

fc. SlE?8t=&5*C«:?^IL.» lN&m (9ml ) Irtttp 
H8fC|@M Cfc. 5'C-10°C-C3O»Pajg^O tcfflgmx. * 

[0 08 0] [SfE©yrX7-U^3ltRtt]T>?gg«* 
(2R.3R) : ^>^<*(2S,3R)= 10:1 ^TXf-U'^ja 
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I, (2S , 3R)-2-(2 , 4-^7 ;l/t0 7x^Jl/H 

-CiH-i,2,4-h y 7 , /-;M->f ;i^)-2 , 3-^^ >^*-;i/ 

& <fc t>* (2 R , 3R) -2-(2 , V )l> * U V x ~ )l ) _1_ (1H-1 , 

2,4- h vr^J-fr-^-J ^-i^-^ZZsVlr-fcitcmM 

DS a-303, ?§St«ffl^ y £ : * : ®fM= 70 : 3 

o: 0.2, uv 254nm) „ Sfc, JhHEifcffiKJ: 5 

7-f~(68g, -^*1f>-ftMx^;l/ = 4: i)tcr#l»ffl. 10 
Kir, (2R. 3R) ©A(tlEB*»oi^B»0'r 

ear rf# fc„ 

[0 0 8 1] JRM=2.0g 
JR^=64% 

T>*B3»f*(2R. 3R)^7XfUt7-A 
1 H-NMR(400MHz, CDC1 3 ) S=7.71(td, 1H, 3=9. 0,6. 8H 
z), 6.94-6.89(m, 1H) , 6.83-6.76(m, UH) , 4.61(dd, 1 
. H, 3=4. 8, 2.4Hz), 4.38(d, 1H, 3=llHz) , 4.21(d,lH, 3 
=llHz), 4.12(quartet, 1H, 3=6. 8Hz), 4.00(s, 1H) , 20 
3.52-3.46(m, 2H) ,1.86-1. 32(m, 6H) , 1.27(d, 3H, 3= 
6.8Hz) 

7>^Ii($(2R, 3R)0^7Xf.U*7-B 
1 H-NMR(400NWz, OXl 3 ) S=7.62(td, 1H, 3=8.8, 6.4H 
z), 6.94-6.89(m, 1H) , 6.83-6.76(m, 1H) , 4.29(m, 1 
H), 4.03(quartet, lh, 3=6. 4Hz), 4.00CS, 1H) , 3.95 
(dd, 1H, 3=11, 2.4Hz), 3.91(dd, 1H, 3=11, 2.4Hz), 
3.46-3.37(m, 2H) ,1.86-1. 32 (m, 6H) , 1.13(dd, 3H, 3 
=1.2, 6.4Hz) 

IRCKBr-disk, diastereomixture) i> = 3437, 3079, 294 30 
3, 2873, 1736, 1616, 1502, 1469, 1421, 1356, 1273, 

1201, 1121, 1084, 1025, 973, 927, 863, 815,756, 7 
26, 680, 632, 558, 543, 515cm" 1 

[0 0 8 2] (2S,3R)-2-(2,4-> J y;l/^-D 
^^r.;U)_3-(3,4,5,6-f* h ^ b F n-2H-f^ >-2->f )l> 

^)-l-(lH-l ,2 , 4- h V T V- )l>)-2-r? % J 
~>>KD^[{t2 1] 

[0 08 3 ] 

Ut2 1 ] 

HC H V JL H0 <J J 

[0 08 4] ^f^amr, *»tthy»)A (0.36 

g) ^N.N-iPy ^^;l/A7^ K (6m 1 ) tciiSU, 

*»Tri i 2 l 4-hyr!/-jv*4>m , ojiii* % sar4o 

7-i^t(0.71g)/ N,N-^^W^A7 5 K (5m 50 
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i) *«*«tu ^iar4B$pa, 7o°cvmmmmmw 
s^r p h 4*cfEsg o /c e ftigx ^ait»mu 

fc£§S*r> 'Ji7y;^7A^a7 h ^ ^(32g , 
^pp*;bA-^£y-;l/ = 25: l)CCT»«fflROT\ 
rF7b FPt*^>^14^cS^'r5 2acc>yT^7 : *U^ 

(R) (S) K^tTS. 
[0 08 5] I&g=0.68g 
1R^ = 86% 

1 H-NMR(400f^z, CDC1 3 ) <5-=8.12(s, 1H) , 8.02(s, 1H) , 
7.73(d, 1H, 3=HHz),7.55(td, 1H, 3=9.0, 6. 8Hz), 

6.80-6.69(m, 1H) , 5.15(dd, 1H, 3=14,1.2Hz) ,4.78(s, 
lh), 4.62-4.61(m, lH),4.56Cdd, 1H, 3=14, 1.2Hz), 

4.10(quartet, 1H, 3=6. 4Hz), 3.45-3.41(m, 2H) , 1.8 

6-1.34(m, 6H), 1.17(dd, 3H, 3=6.4,1.2Hz) 

1 H-NMR(400MHz, CDClj ) S=8.05(s, 1H) , 8.02(s, 1H) , 

7.73(d, 1H, 3=UHz),7.44(td, 1H, 3=9.0, 6.4Hz), 
6.80-6. 69(m, 1H) , 4.98(dd, 1H, 3=14,1.2Hz) ,4.48(d 
d, 1H, 3=14, 0.8Hz), 4.41(s, 1H) , 416(qd, 1H, 3=6. 
0, 0.8Hz), 3.41-3.38(m, 2H) , 1.86-1. 34(m, 6H) , 1. 
13(d, 3H, 3=6. 0Hz) 

IR(neat, diastereomixture) i> = 3392 , 3128, 2945, 2 

872, 1669, 1616, 1502,1419, 1387, 1274, 1203, 113 

7, 1078, 1033, 973, 872, 816, 729, 680, 660,551cm 
- 1 

[0 08 6] [^1M4] (2S,3R)-2-(2, 4-^:7 Jl^n 
y x ~;l/)-l-(lH-l,2 , 4- h V T V-Jl-X-J ;U)-2 , 3-Z? 
Z>i?*-)l<D&f&[it2 2 ] 

[008 7] 

Cft2 2 3 




[0 08 8] 3l*fc«3-C»&tifcft*W(0.5iff)«rx* 
y-;U(7m 1 )&tig8?U f'J^^^A^ h;l/X>X 

>K (i49m g ) *flo*. tshtiBH % 5 5°cr 2 . 5B$ 
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XftUtc (AjR) o rUISCD0.97Mtert-^^;Uv^^5>^ 
A^P7^f K-THF^(l00ml)CC, SJR»H»T. 

SiSter. y-ry^ntfiur s >(9.90&)£?STU 65 
^70XlCci«FlBJrt»tW*Ute <B«) . AWiZ-ircirC 

^/c) . «T»7«, HIE** 65- 70 o CK JfflS L , 2B$ 

g)-io%8ft«c90fir)©s^ffl[K:a»nL. *<D$$3#wa 

— (C-300, loog , ^+if> - gftfgx^;l/=io: i->8 : 

[009 3 ] JRS=4.06g 
lft^=79% 

1 H-N.M.R. (400MHz, CDCI 3 ) S '= 7.40-7.30(m, 5H) , 4. 
61(d, 1H, 3=11. 5Hz), 4.53(d, 1H, 3=11. 5Hz), 4.46 
(d, 1H, 3=14. 5Hz), 4.39(d f DH, 3=14. 5Hz), 4.15(q, 
1H), 3=6. 8Hz), 1.40(d, 3H, 3=6.8Hz) 
20 IR(neat)*/ = 3033, 2986, 2939, 2870, 1742, 1497, 14 
55, 1396, 1308, 1115, 741, 699cm -1 
[0 094] [^SS#I6] (2S,3S)-l-^aa-2-(2,4-^ 
y)l<j-&7 *~ ;l/)_3_^< > * $ J — )UD 

^£[{t2 4] 
[009 5] 
[ft2 4] 

^A(4.6ig)^m, ^#Hmr, ^sccn^ra^* 




[0 0 9 6 ] *fiS0J5t?f#e»nfcfb^(3.19g, ISmmo [0 0 9 8] T>^»z»ft(2S,3S)©lR*=2.50g 

l)*THF(15ml)CC?gMU, -15*C&C?££Plxfc e ^#>2,4-^ T>^R«»(2S,3S)(D4X*= 51% • 

^an^a^>-tf>(3.47g , ISmmo 1 )*>6SS»L T>5^if2gf*(2S,3S) 

fc^U^^Bai(THF/20m 1 )4-5 # CfelTraTO 1 H-N.M.R. (400MHz, CDCI 3 ) S = 7.67-7.60(m, 1H), 7. 

fc e Sj£^£30#R8iSJ$CDf£ v 7K(20m 1 )*5*CJW~PC 28-7. 25(m, 3H) , 7.08-7.05(m, 2H) , 6.94-6.90(m, 1 

fiSTU ^l^TlN^te®(30ml)^5 o C^T"CSTL//c o H), 6 . 77-6 . 72 (m , ltf) , 4.49(d, 1H, 3=11. 7Hz), 4.27 

i^X^;U(50m 1 )rfflttU 2lHl*StU/c 0 W^Jt£ (d, 1H, 3=11.7Hz), 4.20(d, 1H, 3=11. 2HZ), 3.92-3.8 

m*m&-? i<"5 <uicxm&&, «je«h8u t&mn 40 7(m, 2H), 3.i7( S , ik>, i.22(dd, 3H, 3=0.7, 6.4hz) 

^S^rff/C IR(neat) ^ = 3538, 3066, 3032, 2978, 2938, 2873, 

[0 09 7 ] [^TX^U^ii^tt] 1616, 1501, 1420, 1271, 1131, 1091, 973, 852, 750, 
T>*R3|#(2S t 3S) : >">g§2gf*(2R,3S)= 1 0:1 698cm" 1 

Jl/*7^A^nv h ^7 -f HMJ^SC 1 H-N.M.R. (400MHz, CDC1 3 ) S = 7.74-65(m, 1H) , 7.38 

^^"C'H-N.M.R. (400MHz, CDCI a )*a(S U &fc*-^<D -7.31(m, 5H) , 6.94-6.87(m, 1H) , 6 . 79-6 . 71(m , 1H) , 

ffiftltfrt>&MLtc 0 £6CC, ±gfi3*fPTf#6nfc^» 4.70(d, 1H, 3=11.6Hz), 4.47(d, 1H, 3=11. 6Hz), 4.11 

feSI^^^U^^l/^^A^nv h tf-rV a -(C-300, -4.00(m, 3H), 2.99(s, 1H) , 1.01(d, 3H, 3=5. 9Hz) 

200q p -ftMx^JU=10: 1-^6: CCD<b#, /Hf*r*4KMC%1.33<iPlJRUfc. BCMKCDH 

U *HMb£«*f#fc. so iR*»r*±, »SLiR^ti87%r^o/c 0 



^^^-(32g, ^DP^;l/A-^^y-;l/ = 9:i)ict 

fc. 

[0 08 9] iRS=0.22g 
I&^=57% 

1 H-NMR(400^z, CDC1 3 ) S=8.03(d, 1H, 3=1. 2Hz) , 7.7 
6(s, Ih), 7.54(td, 1H,3=9.2, 6.4Hz), 6.83-6. 78(m, 
1H), 6.72(ddd, lhi, 3=12 ,8.8,2 .8Hz) , 5.03(d,lH, 3=1 
4,1.6Hz), 5.01(s, lH) f 4.56(dd, 1H, 3=14, 1.6Hz), 
4.00(quartet, 1H, 3=6. 4Hz), 2.65(d, 1H, 3=5. 2Hz), 
1.26(dd, 3H, 3=6. 4, 1.2Hz) 

IR(KBr-disk) v=3406, 3136, 2982, 2938, 1618, 150 
1, 1421, 1277, 1207, 1139, 1082, 1021, 967, 853, 8 
15, 663, 633, 548cm" 1 . 

[0 09 0] [ggSSWIS ] (3S)-1-^ U D-3-^> V 1 '* 
*i/-2-^*^>(D^J«[{b2 3] 

[0 09 1 ] 

[<t2 3] 




[0 09 2] (2S)-^7 c ^-2-^>> ; ;b^^->yofc:^^ 
— V (4.70g , 24.2mm o 1 )^THF (20m 1 )&C*gfi? 

U ^nd^7 u hU^A(5.63q)*5<tL>^{t^^^ 



(14) 
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[0 09 9] (2S,3S)-l-^np-2-(2,4-^ 
^J£[{b2 5] * 



* [0100] 
Ut2S] 



HO, 



CI 

J f 
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[0101] aSR#H»T\ v^*t"}A(6.0g, 46m * 
mo 1 )*^h^fc Kn7^>(i20m 1 )CC£»tt3l±* cfc 10 
^^(5me)fln^rS^L/Co 2 % 4-W fr^u^u^^ 
>-fe*>(48g , 248m mo 1 )CD7 U t Ka^^>(i20 

40.8mm o 1 )"*«HET* 1 3 0 °Cri B$RS$£4g b /c 0 
^>(40m 1 )£Jjfl;iT, SBS<Z)tKfil'C3Q»raa : &^a 

«f «ct»»»»*B t Lfc. ttor. *&6#J5rf#e> 

*ifc J fb^8JC4.34ff , 20.4mm o 1 h^b F077 
>Ciom 1 )ffiSK4. KHSiKBKiftl*., 3e>tC3Qflfi0iB 20 
WS^Jl^T&o/Cp fh7tFP77>(4ml)^l 

assBtciMnLfca, o°c^6-5°acffioT, ±ia 

flBLfc^J ~+«3SA(24m 1 ,24mm o 1 )£flST 
L/c ST^EiCi2B4raS^L/Co *teT\ iN*&i§ 
(200m I )£flST. ftB*x^;i,(400m 1 ycJfifcfJO/c, ^ 

flWftfiffiKSbkx^ h y * A7K^M(4oom ixmi3K 




[0102] [^rx^u*jw?tt] 

T>^R2»tt(2S,3S) : ^>BI3(C»C2R I 3S)= 10:1 

ib*7A^P7 F- ^/v ^ A — (C-300 , 200q, > - 

T > ?mm& (2S , 3S)<DiRfi = 6 . 13q 

T > *§tal ft (2 S , 3S) (Dl&m = 92% 

1 H-N.M.R. (400MHz, C0C\ 3 )*5 <t 0*IR(neat)ffi«, SUSCT 

[0103] [^J60J8] (2R,3S)-2-(2,4-^^;U^P 

7 * ^;i0_3-"< ^ * ->-i-(an-i ,2 , 4- h y r 

;b_l_^;b)_2-^^^-;KD^[{k2 6] 
[0 104] 
[ffc2 6] 



HO, 




[0105] 60%-*^{b^ h U ^A(800g , 20mm o 

i)*cmf<7s) (cisu, mxmmr. *mh 

yry-;V(i.38g, 2(tomo D^ftSAUc (teU 

^-&jS«e*ssK«r»fc«cc. ^#i8rf#e>ft/t{b 

^(l.63g, 5mm o 1 )£DMF(7g)tei§8?l,/c?37£ 
«rio°C«TraT^AU/c 0 si£**7a-75-CK:flwa 
U 6^K«^L/c 0 JEI£***&*P«, *(60g)tCffifln 40 
U KKx^^cioom 1 )t'iffll//c 0 *8t(60g-C3 

m&mLtc 0 fi^c^^>'j^^7A^P7h 

^■^^ ^ -(C-300, 100q, > - it^X7 c *;I/ = i: 

#h VTV-)\,l l C&tiZC£^2&OALftm&& (S) 

*>6 (R) cc^bf*. 

[0 10 6] iRS=l.33g 
JR^ = 80% 50 



1 H-N . M. R . (400MHz , CDC1 3 ) S = 7.99(s, 1H) , 7.72(s, 
1H), 7.49-7.43(m, 1H) , 7.29-7.26(m, 3H) , 7.10-7.0 
8(m, 2H), 6.80-6.75(m, 6.71-6.65(m, 1H) , 4.96 

(d, 1H, 3=14. 5Hz), 4.53(d, 1H, 3=10. 4Hz), 4.45(d, 
1H, 3=14. 5Hz), 4.36(s, 1H) , 4.27(d, 1H, J=10.4Hz), 

3.90(q, 1H, J=6.1Hz), 1.25(d, 3H, J=6.1Hz) 
IR(neat) u = 3259, 3166 , 3086, 1617, 1502, 1274, 
1135, 1096, 966, 858,747, 667cm" 1 

cos/a^^o^^i.iflp^^jissjb (-^i^-THF) 

1&M = 960mq 

[0107] [^^9] (2R f 3S)-2-(2, 4-^:7 ;l/*n 

^ x ^;io-i-o>H-i,2 ,4-M;r v/- ;i>-i--r ;io-2 , 3-^ 
5?>^-;KD^[{b2 7] 

[0108] 
[fb2 7] 



(15) 
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ft 




HO, 
OH 



J e 




2/? 



ftM 2003-327578 
28 



[0109] JOfc«8t?»6tlfcfb*«C719g , 2mm 

0 1 )£^ ^y-;l/(30m 1 )&c?§8?U 10%-^^A 

CLOMP a), 50°Ctcr8^Pa»^L/c o 5lHRft>&tt 10 
[0110] l&& = 480m g 

1 H-NMR(400MHz , CDC1 3 ) S=8.03(d, 1H, 3=1. 2Hz), 7.7 
6(s, 1H), 7.54(td, 1H, 3=9.2, 6.4Hz), 6.83-6.78(m, 
1H), 6.72(ddd, 1H, J=12 ,8.8,2 .8Hz) , 5.03(d f lH, 3=1 
4,1.6Hz), 5.01(s, lH),4.56(dd, 1H, 3=14, 1.6Hz), 
4.00(quartet, 1H, 3=6. 4Hz), 2.65(d, 1H, 3=5. 2Hz), 

1.26(dd, 3H, 3=6. 4, 1.2Hz) 

IR(KBr-disk) 1^=3406, 3136, 2982, 2938, 1618, 150 20 
1, 1421, 1277, 1207, 1139, 1082, 1021, 967, 853, 8 
15, 663, 633, 548cm" 1 
[0111] @SSfcWl 0] (3R)-3- (tert-^JVW 

2 8] * 

0 



[0112] 
Hfc2 8] 

o 



a? 



a <Vv 




[0113] (2R)-^ ?)l-2- (tert-7 Ellis'? 
isV)l*3rzs) ^PfW - h (6.83g , 20mm o 1 )£ 

[0114] flXS = 5.78g 
iK^=80% 

1 H-N.M.R. (400MHz, CDC1 3 ) 8 = 7. 70-7. 59(m, 4H), .7. 
49-7. 32(m, 6H) , 4.52Cd, 1H, 3=17. 1Hz), 4.38(d, 1H, 
J=17.4Hz), 4.38(q, 1H, J=6.9Hz), 1.24(d, 3H, 3=6. 
9Hz), l.H(s, 9H) 

[0115] immm 1 1 ] ^R^-ca^-i-aem-^ 

a y * ~ )\, )* ^ ^ >fe cfc c>* (2S)-2- [ (1 ' R)-l-(tert- 

7 * ^;L-> V ;i/^+->)x^;U]-2-(2 ,4-t^^ ;u 
tP7x^;V)ti i >'7>(D^[|l:2 9] 
[0116] 
[fb2 9] 

F 



H.crA rM 




[0 117] HJSflll 0r^JSUfcfb^Bf(3.6ifir t 10 
mmo 1 )*ffll»Safc«2 &HtttK4B9U «UHfb^M 



[0118] [i?TXf-U*«Rtt] 
y>3^g{* (l'R,2S) : 5^>Ra»ft (1^,210= 1 : 
7.2 5 

U+iKRtttt, 1 H-N.M.R. (400MHz , CDC1 3 )£$'J 

J&S=2.20g (^T^U + V-fi^BJ) 
4X^=50% 

T>^BSa»* (l'R,2S) 

1 H-N.M.R. (270MHz, CDC1 3 ) : 8 =7.74-7.21(m, HH) , 6. 
90-6. 71(m, 2H), 3.99(q, 1H, 3=6. OHZ), 2.99(d, 1H, * 

F 




*3=5.8Hz), 2.78(d, 1H, 3=5. 8Hz), 1.02(s, 9H),1.02 
(d, 3H, 3=6. 0Hz) 
-»Sf2g{$(l'R,2R) 

1 H-N.M.R. (270MHz, CDCI 3 ) : S=7.74-7.21(m, 11H) , 6. 
90-6. 71(m, 2H), 4.02(q, 1H, 3=6. 2Hz), 3.18(d, 1H, 
3=5. 3Hz), 2.82(dd, 1H, 3=1.0, 5.3Hz), 1.06(s, 9H) , 
0.95(dd, 3H, 3=1.7, 6.2Hz) 

[0119] mmm 1 2 ] (2r, 3R)-2-(2, a-w 

40 (1H-1 , 2 , 4- h V T !/— ^-1- -Y ^ )-2 , 3- 

^^>^*-;i/fecfca f (2s,3R)-2-(2,4-^^;u^ay 

- JlO-1- (1H-1 , 2 , 4- F V T V- 4 Jl )-2 , 3-7 % > 

v^-;KD^[{b3 0] 
[0120] 
[fb3 0] 



29 



[0121] h »J ^A(400g , 10mm o 

1)*DMF (7g) tcBHU ffiR#H»T. *»«cr 
h y 7V*-;K690m g , iomm o 1 )*«H*»AUfc 

6tl/c^TXx U^v-tS^BJCl.lOg , 2.5mm o 1) 
/Co ^«470^75-CK:ft|»U 6BSI««fP0fc. St 

m*tim'&. 4cooff)ccaniL. Hax^Ksomiye 

»lttit/fc Q 7kSt(30g"C3[II)£U i*il«7^$/'J io 

F7 t Fn7^>(iog)K:igjKU h 5 ? )VT 
>^-^A7P y F(980mg ,3.75mm o 1 )*»DA, ^ 
»CC-C30»IH«Jtbfc. JxtiMtcfcaog )te <fctfBI«x 

W2o*)*jn*., iq5hb«*©«* w^e^^mu 
tc 0 mmmzmimm-? ^ * Arte* l % mm* 

y>^i§2g{£ (l'R,2S) : ^>Rz»ttCl , R l 2R)= 1 : 20 
7. 25 

^TXfUtit^ HPLC(C<fcS»«fCCj:oT*eb^. 
^ftr^ff/YMC-PACK ODS A-303, ^ # 

^ : * : ifc» = 70:30:0.2, ^ffijS UV 254nm£ 

R, 3R)-2-(2 ,4-^7^ a 7 * ^;l/)-l_(lH-l,2 ,4-h'j 
T - ;V -1- >f ;U )-2 , 3-^ £ > S/ :* - )l> (498mq , 74% ) £ 



(16) ^2 00 3-3 27 57 8 

30 

* [0123] M * : H6-nre 
^7XfUtv>-a«$=96P/ode 
#ffi&fr/YMC-PACK ODS A-303, tmffi3l&f& 

: * : itK=70: 30: 0.2, ^Wffi IV 254nm 
3fr^*fig=99%ee 

[0124] 3^^MS(DliJ^«, (2R,3R)-2-(2 ,4-^:7 
)l* x. ^;U)_l_(lH-l,2,4- hyr 
2 , 3-^ SO ^ - £ Chem . Fh ram . Bui 1 . 41(6)103 5-1042 

(i993)CciE«8(D^«:ieDreE»i{b^r*-S(2s ( 3R)- 

2- (2 , 4-t* 7;l/tn7*^ ;l/ )-3-^ ^ ;l/-2- (1H-1 , 2 , 4- h 

yr!/-iv-i--f ju)^^**s/9>ccbsil. hplc# 

VrtfCjZ^XW&LtCo ^W^fr/DMCEL CHIRALCEL OF, 
*§8K&fflJ& : 2-7'PaV^I/ : */x*%rt/7 

^ > = 60 : 40 : 0.1, 1£tH& UV 254n m 
(2R,3R)f* 

1 H-N.M.R. (270MHz, CDC1 3 ) : S=7.84(s, 1H) , 7.82(s, 
DH), 7.46-7.37(m. , 1H) , 6. 80-6. 72 (m, 2H) , 4.87-4.7 
7(m f 3H ), 4.36-4.29(m f 1H) , 2.63(d, 1H, J=9.2Hz), 
0.97(d, 3H, D=6.5Hz) 
(2S,3R){* 

1 H-N.M.R. (270MHz, CDC1 3 )&2, 3US$|4 £~WtL>tc 0 
[0125] 

3*tS14> > a ^ ^ t ;l/ a - ;bSf«frb <£ jt^gttx # 
rear s c <t 3&s pj« t & o fc a 



(51)Int.Cl . 7 

C 0 7 D 405/12 
C 0 7 F 7A8 



// C 0 7 B 
C0 7M 



61/00 
7:00 



3 0 0 



F £ - A (#3*) 4C062 AA22 

4C063 BB08 CC41 CC78 EE05 
4H006 AA02 AC21 AC41 BB25 GN24 

GP01 CP10 GP20 
4H039 CA10 CA62 CD90 CG40 
4H049 VN01 VP01 VQ24 VQ57 VR23 

VR41 VS24 VS29 VT48 W16 



F I 

C 0 7 D 405/12 
C 0 7 F 7/15 



CO 7-B 
CO 7M 



H 
S 



61/00 
7:00 



3 0 0 
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